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IN a classic article, Schriver [1] makes a strong plea for readerfocused methods in usability testing: "When practical considerations such as time and expenses allow, these methods are preferable to text-focused and expert-judgementfocused methods" (p. 252). The readability formulas, checklists, peer reviews, and editorial reviews included in text-focused and expertjudgement-focused methods give no information on how a reader responds. Their inherent weakness is that the reader's input is indirect at best. Without some testing, important deficiencies of a text may remain unnoticed. In one study, Schriver [2] found that the experts predicted less than half of the problems experienced by the users of a VCR manual. (See also the article by Lentz and De Jong in this issue.) In contrast, reader-focused methods rely on feedback from the intended audience, thereby providing valuable information about how a reader responds to a text [1] - [6] .
Reader-focused methods can be divided into retrospective tests and concurrent tests [1] . Retrospective tests elicit feedback after the reader has finished reading and using the text. These tests include surveys, interviews, and reader response cards. Concurrent tests register the reader's behavior in real time. They gather data while the reader is processing a text. These tests include eye-movement registration methods and verbal protocols. Of the two reader-focused methods, concurrent measures provide the most reliable data [1] , [7] . After briefly describing existing methods for concurrent testing, a new method, the ISTE approach (ISTE is an acronym for nformation SubTypes Effect), is discussed in detail. The ISTE approach has been developed especially for testing manuals. Its contribution to usability testing will therefore be considered only for this text genre.
There are two main classes of concurrent testing methods suited for getting feedback on manuals, namely, behavior protocols and verbal protocols [1] . Behavior protocols include keystroke-logs, eye-movement logs, and user edits. Users do not think aloud during testing, because this would add to the time on task and interfere with evaluative goals, such as obtaining informa-tion about speed and accuracy. In contrast, for verbal protocols the user is asked to think aloud during testing. The user should express everything that comes to mind while processing a manual. Often a brief practice session and some reminders during testing are sufficient for getting a protocol that gives explicit and nearly complete information on how a user handles a manual. Research has repeatedly shown that people who think aloud during testing do not change the sequence of their thoughts. The additional verbalizations involved in thinking aloud slow them down only moderately [7] . The method thus yields valuable and reliable data about the user's reading, thinking, understanding, task execution, and problem solving. However, an important limitation of verbal protocols is that they are time-consuming. Transcribing and analyzing a one-hour protocol easily takes ten hours or more.
The ISTE approach to usability testing minimizes the time consumed by verbal protocol methods because it focuses on the user's actions. The ISTE approach is a behavior protocol method in which the user thinks aloud. The user's thinking aloud only helps record the user's handling of the manual in a reliable way. Another unique feature of the ISTE approach is that it catches the user in the act. This is not a trivial matter. There are many different ways in which users handle their manuals. These varied ways may include swift switches from one section of a page to another section on that same page, to another page, or even to another chapter [8] , [9] . The third special feature of the ISTE approach is that it can easily be seen whether the manual is used as meant by the writer. Intent and effect are coupled during data collection. The data show almost immediately when users handle the information in the manual differently than intended. Fig. 1 gives an impression of the ISTE approach. Fig. 1(a) presents a part of the original manual. While the user processes the information in the manual, the observer registers the reactions on the observation instrument (Fig 1(b) ). The user's thinking aloud helps the observer code the user's behavior. Without the verbal report, the observer prob- (a) VAN DER MEIJ: THE ISTE APPROACH TO USABILITY TESTING   211 ably could not detect whether the user is reading all the conceptual information or just scanning a few pertinent words. The user's thinking aloud also helps track the user's progression through the manual. Tracking is also supported by the dummy manual on the left side of the observation instrument. The added icons typecast the information in the manual. For example, instructions are represented by a hand icon next to the original (abbreviated) text. Each icon, or rather the type of information it represents, is coupled to a few predetermined response categories. Each score therefore immediately couples intent and effect. The righthand column of the observation instrument is used for notes.
AN OUTLINE OF THE ISTE APPROACH
Since its conception in 1991, the ISTE approach has been used in usability testing by my students and myself. The approach offers a simple, handy, and versatile way to register user behavior. It easily affords the creation of observation instruments that are suited to the specific interests of evaluators. The approach has been used for testing the manuals for a variety of software products and for finding answers to various questions of a theoretical and practical nature [10] - [13] .
The ISTE approach is further detailed below. The discussion begins with the five basic considerations underlying the approach (see Fig. 2 ). Thereafter, the development and use of ISTE-type observation instruments is described. In the conclusion and discussion, some cautionary remarks are made and a new use for the approach is advanced. 
THE INFORMATION (SUB)TYPES (IST) IN A MANUAL
Users come to documentation in different modes and at different times [14] . When users turn to a tutorial or a getting-started guide to develop some basic knowledge and skills about a program, their learning is heavily action-oriented. Redish [14] therefore aptly calls this a reading-to-learn-to-do mode. However, frequently users only want to do their work. They are in a reading-to-do mode, consulting the manual (e.g., reference guide) to accomplish their own task, or to solve an unexpected problem. In this mode, the user may develop some knowledge and skills thanks to incidental learning, but that is not the main goal. The user primarily wants to obtain the information necessary to accomplish a task or solve a problem.
In both modes, users need conceptual as well as procedural support and not just one of the two [8] , [14] - [16] . Thus although there are vast differences in the information presented in various types of manuals, the presence of conceptual and procedural support is a shared feature. All manuals offer both kinds of information. Keeping in mind that this information may support learning, incidental learning, or doing, this will henceforth be simply referred to as supporting knowledge and skills development.
Knowledge development may be required for important principles, structures, classifications, and facts about the program. For example, most users will need to come to know the meaning of key words such as "cursor," "printer," or "file." Likewise, it is often quite advantageous for users to develop knowledge about the internal working of a program and to get to know when certain methods apply or should be avoided [8] , [17] , [18] . To support knowledge development, manuals offer conceptual information in the form of advance organizers, goal descriptions, decision tables, summaries, and the like. Skills development is needed to speed up and automatize the execution of basic tasks. These skills then further allow the execution of increasingly complex tasks. For example, novices may first need to learn how to handle a keyboard or mouse in trying to accomplish the simple task of making a menu choice. Later, when they are comfortable with the use of a keyboard or mouse and choosing from a menu, they may be ready to learn how to move a block of text or to create their own style sheet or macro. To support skills development, manuals include procedural information such as instructions to perform a physical act or to examine the screen or input device.
The ultimate goal of the user of a manual is always doing. This is nicely illustrated by a recent study in which Ummelen [19] found that users attend to procedural information almost three times as often as they attend to conceptual information. Ummelen also found that users in a reading-to-learnto-do mode, as well as users in a reading-to-do mode, took more than twice as much time to process procedural information as to process conceptual information.
The knowledge component tends to be detailed most often in the literature [20] , [21] . Considering the ultimate goal of the user and the focus on recording the user's actions, only the skills component is detailed here. The user of a manual typically needs information to support the development of three distinct skills that each require their own kind of support. The skills can be characterized as constructive, corrective, and coordinative [11] - [13] , [22] .
Users must acquire constructive skills to be able to handle a program in a straightforward and flawless manner. All manuals support this type of skills development by informing the user about how to use a program effectively and efficiently. Constructive information is always an instruction to act; the user should do something physically to achieve a (sub)goal. For example, the user should press a key or click a mouse. There are two main types of instructions to act: commands and invitations.
Commands prescribe user actions. They are direct instructions informing the user what to do. Commands are used to support the development of simple as well as complex skills. The commands in a manual are often easy to detect. They are typically written in short sentences using the imperative voice. Examples are "Choose Variable from the Special menu" and "Click Done." To save space, commands may also include two or more distinct actions. An example is "Put the cursor on Edit and press the Enter key." Sometimes commands merely describe the goal the users should achieve. For example, the user may simply read "Choose Edit." The skills involved in such commands are quite elementary and it is often rightly assumed that the user can already perform the necessary physical actions, or is capable of looking them up in earlier sections of the manual. Visual cues such as the numbering of commands and a grouping of a set of commands into a method often further demarcate the commands in a manual.
Invitations suggest or encourage user actions. They are indirect instructions to act. Invitations are never vital for basic skills development. They tend to be given to stimulate exploratory learning, or to make task execution faster or more flexible [23] - [25] . For example, the user may be lured into discovering something new by invitations such Invitations can easily be distinguished from commands by their different verb mode and presentation. The imperative voice is never used, and invitations almost never appear in a numbered sequence. Invitations sometimes appear in sections clearly marked as hint, tip, or "Try for yourself." However, sometimes invitations are concealed within the conceptual information, making them difficult to spot.
Users frequently engage in problem solving. For example, it has been found that between 25% and 50% of the user's time in word processing is spent on problem solving [11] , [12] , [26] , [27] . Users should therefore develop corrective skills to enable them to deal effectively with problems. All manuals support this type of skills development, but there are huge differences in the presence and accessibility of this support in manuals. For example, in a recent inventory Van der Meij [28] concluded that most conventional manuals pose formidable obstacles to accessing problem-solving information.
Corrective information is always an instruction to act. It has a prescriptive character if something has gone wrong and pertinent information on the problem is presented. It has an optional character if the user's task execution proceeds without difficulty. In such a case, the user may still use the information for corrective skills development. For example, in one study it was found that the users acted on 15% of all corrective information even after having completed a task without problems [29] .
Corrective information helps the user in handling conflicts that interrupt or block actions. It may assist the user in detecting, defining, diagnosing, and correcting problems. Corrective information is easy to recognize thanks to its specific content. Sometimes the positioning and presentation also set this information type apart from other information in a manual.
One of the difficult aspects of learning to use a software program is that the user must integrate information from the manual, input device, and screen [15] , [30] , [31] . The user should acquire coordinative skills to deal effectively with these distinct sources of information. The user must learn to harmonize or synchronize the processing of these sources.
Occasionally, the coordinative information instructs the user to examine the input device. Most often it is an instruction to examine the screen or part thereof. The positioning of coordinative information relative to the presence of constructive information tends to affect its special purpose and design. Coordinative information can be positioned before, within, and after constructive information [22] . For example, Fig. 1 shows coordinative information positioned before a method. It prompts the user to examine whether the program is in the right starting condition.
Support for coordinative skills development is always given textually or via a combination of text and picture. Manuals vary considerably in how they do this. For example, one manual may merely state the condition of the program, as in "The next question appears on the status bar: Document to be saved:" whereas another manual might draw the user's attention to the same state by urging the user to act "Check if the following question appears on the screen: Document to be saved:." Variations also exist in the level of detail. Explicit texts may inform the reader about the nature and location of an icon on the screen by stating "You should now see the printer icon in the left corner of your screen." Less explicit texts may prompt the user to find the right icon, the right location, or both by saying merely "See where the new icon appears."
Coordinative information helps the user pay attention to, identify, locate, and verify keys, screens, or screen objects [22] , [31] . It is often easy to recognize thanks to its content and positioning. For combinations of text and picture, the presentation further supports recognition. Occasionally, coordinative information is concealed within the conceptual information and thus hard to detect.
The descriptions can be used to classify the information in a manual in a fairly straightforward fashion. Including the important distinction between commands and invitations, this classification yields five main information types. Studies that concentrate on how users handle these information types can give a good general impression as to whether the user processes the manual as intended. In addition, my students and I have frequently used the typology to compare one genre of manuals with another [10] , [32] , [33] .
One could introduce more detailed classifications for the other skills components, of course. In various studies my students and I have also done this. For example, we have used refined subdivisions in corrective and coordinative information to examine effects of design variations on users [11] , [22] , [34] . In these studies, the observations concentrated on the user reactions to these subtypes only. The processing of the (other) main information types was not recorded because it was not a focus of the research. More importantly, it has been our experience that adding subtypes onto the five main information types makes the ISTE observation instrument considerably more complex to handle and quickly overtaxes the observer.
EXAMINING EASILY OBSERVABLE USER BEHAVIORS
To acquire knowledge and skills, users engage in complex cognitive processes such as activating prior knowledge, creating and adapting schemata, forming elaboration strategies, image formation, inductive and deductive reasoning, reading, rehearsal, and scanning. Though vitally important, many of these processes are not readily observable. They are therefore not recorded in the ISTE approach.
The observer must code and score the user's behavior on the spot. Observing and recording the user's actions must be done almost simultaneously. The ISTE observation instrument thus asks the observer to pay attention to only those behaviors that require little or no inference. Typical examples are doing, exploring (trying), reading, scanning, skipping, switching, and undoing. Scoring too is made easy, because the observer can simply tag the appropriate response category for each information type (see Fig. 1 ).
Coding and scoring the user's behavior in this relatively simple way carries the important advantage that ISTE-type observation instruments can be used for testing a variety of manuals. The classification into five main information types is generic, and so are the response categories. An additional benefit is that training time is short. Students can be instructed in using the ISTE observation instrument in less than twenty minutes.
COUPLING AN INFORMATION TYPE TO INTENDED AND UNINTENDED USER BEHAVIORS
Intent is directly coupled to effect in the ISTE approach. It is assumed that each information type is intended to evoke one or more specific user reactions or effects (hence the "E" in the acronym). It is, or should be, the main reason for writing, marking, and positioning the information in a particular way.
The ISTE observation instrument in Fig. 1 illustrates how the linkage between intent and effect is realized. Before discussing this linkage, a brief explanation is needed about the information shown in the user manual. Fig. 1(a) shows a section from a manual. It contains four of the five main information types. First, conceptual information about the goal is given. This is followed by coordinative information that invites the user to check whether the program is in the correct starting position. The user should look at the "Print parameters" screen. The method with the constructive information follows thereafter. Notice that each instruction is demarcated by a number and that the "action" sentences are short and an imperative voice is used. In addition, the critical menu or key is highlighted in each instruction to ease recognition and (re)use. The section ends with corrective information, marked for easy reference.
The displayed section shows a fairly common type of sequencing in manuals. A goal description is followed by an invitation to check the program state. Thereafter, the user is informed about the method and how to handle problems. In coded form, the sequence is conceptual information coordinative information constructive information (more than once) corrective information. The ISTE observation instrument shows these four information types in their coded form. The instrument also shows the response categories for each type (see also Fig. 3 ).
All information types share two response categories, intended and Fig. 3 . A classification of the main information types in a manual and the intended and unintended user reactions these may provoke. VAN DER MEIJ: THE ISTE APPROACH TO USABILITY TESTING   215 unintended. The shared intended effect is reading. This category is almost self-evident. And it is not a coincidence that reading is the first action mentioned in the two modes (i.e., reading-to-learn-to-do and reading-to-do) described by Redish [14] . The user must attend to the information in a meaningful way to profit from it. Often, but not always, this means that the user should at least read it.
There are many different kinds of reading behavior. And, just as in the two user modes, these can be classified according to the readers' goal. For example, the main goal in skimming is obtaining an overview of the material [35] . Unfortunately, it is frequently unclear exactly what goal(s) the user of a manual is pursuing. Occasionally, the information obtained from thinking aloud seems to be revealing. For example, the verbal protocol of the user in Fig. 1 would appear to indicate the goal of the user as he says " 'Print on paper'-That's just what I need." It is, however, an after-the-fact statement, and the user may not have scanned the information with this purpose in mind. Instead, the goal may have been found important after scanning. The solution to this dilemma has been to use an operational definition. In the ISTE approach, reading is defined as the expression of most of the words and sentences of a paragraph of text. The thinking aloud of the user clearly reveals this type of (re)action.
The shared unintended effect is skipping. The user may ignore a text paragraph, may overlook information inviting examination of the screen, may fail to attend to a command, may bypass an invitation to act, or may be so engrossed in problem solving that (s)he forgets to look at the help the manual is offering. There are many different reasons why a user sometimes does not attend to the information in a manual. But, again, these are not taken into account in the observations. Skipping simply means that the user has not read aloud at least one or two words of a text.
In the ISTE approach, the conceptual information is coupled to three kinds of user reactions: whether the user skips, scans, or reads this information. Scanning is defined as reading a small selection of words from a sentence or paragraph. In theory, some confusion might arise with reading. For example, should reading aloud 50% of the words of a text be scored as scanning or reading? In practice, my students and I never encountered this problem. The user nearly always read aloud just a few words while scanning.
Coordinative information is also coupled to three kinds of user reactions: skipping, reading, and switching. Switching is defined as looking up from the manual to the screen (or keyboard) and back to the manual again. In most cases switching is easy to observe. The usual positioning of manual and screen (or keyboard) is such that the eye movements of the user tend to be accompanied by a gross movement of the head. In addition, the user's verbal report often clearly signals that the user has attended to the screen (or keyboard).
In the same way as reading is a necessary but not sufficient condition for understanding the conceptual information, so is switching a necessary but not sufficient action for dealing with coordinative information. Learning to interact effectively with a program requires more. For example, the user should learn to verify starting or ending program states and to identify and locate keys, screens, or screen objects. The verbal reports frequently reveal this. They indicate that the user does more than simply attend to the screen. The user's remark in Fig. 1 "Where is it? Ahh yes OK," signaling verification, is no exception. These findings are not coded in the ISTE approach, however. All that is recorded is whether the necessary condition for this kind of processing of coordinative information has been met, that is, whether the user has looked at the screen (or keyboard).
The two main types of constructive information, commands and invitations, have slightly different response categories. Commands are coupled to four kinds of user reactions: skipping, reading, doing, and read-2-do. Doing is defined as performing an action; the user presses a key or clicks a mouse in an attempt to execute the instruction. Read-2-do stands for readingahead-then-doing. It is defined as reading two or more commands before acting on them. An example of this behavior is given in Fig. 1 . The third command in the method is not executed immediately after having been read. The user also reads the fourth command, and only then decides to act.
Reading ahead before executing a command is important for reflection. It draws the attention away from simply executing instructions one after the other. Reading ahead helps give the user an overview, a general impression of "how it works." This is illustrated in Fig. 1 in the verbal report of the user, who seems to be detecting how one makes a menu choice, "First you move then you confirm." Reading-ahead-then-doing is vitally important for commands in which the user is asked to do something after having done something else first. An example is "Activate the OK button to enter your selections. Make sure that the Test option has been set to OFF first."
Invitations are coupled to three kinds of user reactions: skipping, reading, and trying. Trying is defined as acting on the information. For example, after an invitation the user may explore navigating through a text by pressing the left cursor key a few times, then pressing the right cursor key, and so on. The word "trying" emphasizes the fact that it is not a necessary act but an optional, desirable one.
Corrective information is coupled to the following user reactions: skipping, reading, trying, and undoing. Corrective information has the same character as an invitation, if nothing has gone wrong. In such a situation the user who reacts by acting on this information is said to be exploring, trying. Skipping too is perfectly all right since there is no problem to solve. When there is a problem, and the corrective information deals with it, the user should use the information to act. The user should attempt to deal with the problem. This may include defining and diagnosing the problem as well as solving it.
The ISTE observation instrument shown in Fig. 1 registers only the attempt to solve the problem. Only undoing is scored. Lazonder developed an ISTE-type observation instrument especially for recording all reactions to corrective information. With this instrument, refined observations could be made of how users applied the corrective information in problem solving [11] , [12] .
REGISTERING TYPE-EFFECT OCCURRENCES
The first step in creating an ISTEtype observation instrument is coding the information in the manual into types. This may be a classification into the five main information types discussed in this paper. But one could also opt for a refined typology of, say, the conceptual or coordinative information. The choice depends on the focus of the usability test.
A dummy manual can be created after the classification. In the ISTE observation instrument it is presented in the left column (see Figs. 1 and 4) . The dummy manual replicates the real manual in coded form. Recognition of the original text is supported by the presence of the first word(s) of a unit, the last word(s), or both. Recognition of the information types is supported by an icon or a symbol. To make the dummy manual an even better model for following the user's handling of the original manual, the headings are signaled as well. Moreover, the page numbers of the two manuals are identical. One page in the original manual is also one page in the dummy manual (and in the observation instrument).
The column in the middle shows the response categories. It is used for scoring the user's reactions. Information types and response categories are juxtaposed to ease scoring. In addition, all response categories are presented in a fixed order, running from unintended to intended user reaction, or from least to most desirable reaction (see Fig. 3 ).
Scoring involves a simple tallying technique. When the user is observed to process an information type in a particular way, the appropriate category is scored. As shown in Fig. 1 , the observer scores with -marks. When a user attends to a unit more than once, it is scored only if the user gives a different reaction than before. Thus if a user first skips a paragraph with conceptual information and later reads it, the data input for that unit is a "skip" and a "read" score.
The ordering of categories is handy for registration as well as for data analyses. In most analyses, my students and I have used only the ticked category farthest to the right. Thus the data output shown, of a user who skips and later reads a unit, is a "read" score. The choice not to analyze all reactions to a unit can be debated. For example, one might wonder whether this biases the results. The main argument for using only the "highest" category in data analysis is that this is often of paramount interest; the user should preferably handle an information type in its intended or most desirable way at least once. The ISTE approach does not limit data analysis in this way, however. The observer scores all the different reactions to a unit. In fact, one could even decide to score and analyze repeated identical reactions to a unit.
The notes column on the right is used mainly for registering problems. Generally, the observer has no time for writing down comments. Observing and scoring the user's behavior is taxing enough. Situations in which the user engages in problem solving are an exception to this rule. Problem solving often slows the user considerably. In addition, the user may even "forget" the manual for a while and concentrate on interacting with the program. This gives the observer the chance to make notes. If the manual is still under construction, such notes may prompt a rewriting or the inclusion of additional corrective information in the manual or on-line help.
DEVELOPING AND USING ISTE-TYPE OBSERVATION INSTRUMENTS
This section deals with the topics of reliability, observer training, outcomes and validity, and instrument variations. First it is discussed whether the ISTE approach leads to a reliable classification of information types and, subsequently, of observations. Along with this information, a brief sketch is given of the training involved. Then an illustration is given of the results one can obtain with the ISTE approach. The observation findings have been corroborated well by other performance measures. The section ends with an example of an ISTE observation instrument developed for examining user reactions to various kinds of coordinative information.
There are two important issues with regard to the reliability of the ISTE approach. The first issue concerns the classification of the information in a manual into information types.
The second issue concerns the scoring of the reactions of the user.
Would different persons classify the information in a manual in the same way if they used the definitions given in the ISTE approach? The first part of a small ISTE guide helped address this question. The guide defines the five main information types, and some subtypes as well, and offers examples of the various ways writers tend to express each type. Two persons studied the guide and classified the information in two manuals (56 and 59 pages long). The guide was consulted occasionally during classification. After task completion, the results were compared and agreement scores (Cohen's kappa statistic) for each type calculated. All the scores were at 0.80 or higher. The overall agreement score was 0.91. Would different observers give the same score to a jointly observed user? The second part of the ISTE guide helped address this question. It defines the response categories for each information type. In addition, it explains the left-toright ordering from unintended to intended, or least to most desirable reaction, and it explains the scoring itself. Observers (students) were instructed not to interact with the user. They were to make sure they fully understood their scoring task in advance, because consulting the guide during observations would be impossible. The observers also familiarized themselves with the original manual and refreshed their knowledge of the program involved. One or two practice sessions with users completed the observer training in the first study with the ISTE approach [33] . Satisfactory agreements between observers were found; Cohen kappa values of 0.70 and higher were obtained. In later studies the observers trained with a few videotaped sessions of users before practicing "live." These later studies led to stronger agreements (0.80 and higher). For example, in a recent study, agreement scores (Pearson's statistic) between observers were found to start at a good base rate (0.88) and then increase steadily from one observation to the next (0.91 and then 0.97). The study involved three distinct observation instruments for three different manuals on Computer Numerically Controlled Programming. In all, five observers (students) participated [10] .
Observers need about two hours of training. Most of it is spent on getting to know the original manual and the program. Although observers do not need to know the manual or the program in detail, such knowledge is quite helpful for the observations. Training plus practicing with three to five users for an hour each has been found sufficient for getting reliable observation data [10] , [11] , [13] .
The duration of the usability tests in the real studies varied considerably.
In some studies, the observations lasted for about an hour; in others, they took about two hours. In still others, users were observed for six hours (with breaks).
Several usability studies with the ISTE approach have yielded important insights about what users do with a manual. Table I shows the outcomes from a study in which the data were recorded for two different types of tutorials [33] . One striking finding is that instructions are hardly ever read ahead. Users tend to start executing a command as soon as they have finished reading. "Read-2-do" behavior occurs for less than 10% of all commands in the manuals. This finding strongly suggests that writers (re)order commands such as warnings so that the user first sees the safety instruction before being presented with any other instruction to act.
The ISTE observation data give a good impression of the overall effectiveness of a manual. But there is an important proviso. The situation in the usability tests is always somewhat artificial. The user is not in his or her own office. In addition, the user who thinks aloud knows that (s)he is being "observed." This is true even when the observer is not present in the room but looking through a one-way mirror. [Until recently, my students and I were always in the same room as the user.] In short, the observation data indicate whether the manual works for people who know they are being observed. While it has been my experience that people forget the observer after a while, especially when (s)he is not responding to any remarks or questions, this proviso must be kept in mind.
The observations have also been found quite useful in studies comparing design variations in manuals. In these studies the proviso of user awareness of being observed is also true, of course. But apart from that, all users are in the same situation and different reactions of users can be attributed to design variations. Table I illustrates what ISTE observations can offer for comparative studies. The results show that the users of the control manual frequently processed their manual as intended. For example, most of the units with conceptual information were read rather than skipped or scanned, and almost 90% of all commands were used to "do" things. Nevertheless, the outcomes speak even more favorably of the minimal manual. On all but the conceptual information, the users of the minimal manual displayed more intended reactions than did users of the control manual.
In some studies the validity of the ISTE approach has been assessed. That is, the observation data have been validated by examining the results from other measures of effectiveness, such as performance test scores. By and large, the two have corroborated one another [10] - [12] , [25] , [31] - [33] . This is illustrated in the lower part of Table I . Product measures from the same comparative study are shown [33] . For two of the three measures displayed, these outcomes too favor the minimal manual. These product measures have, in turn, been further corroborated with findings from yet another study, in which these manuals were used by a different audience [32] .
The ISTE approach is generic. People can create their own ISTE-type observation instrument for their own manual(s). The approach is also versatile in the sense of outlining the general path for creating an observation instrument for examining detailed usability issues. Fig. 5 shows an example of an observation instrument developed for answering such a detailed question.
The study examined effects of design variations in coordinative information [31] . More specifically, it focused on the effects of adding a screen capture to textual pointers for examining the screen. The two manuals tested (120 and 158 pages long) were user guides with a brief getting-started part and a reference section. Users were asked to complete seven task assignments with the aid of their manual and given one hour to do so.
The ISTE approach has been used mainly for testing tutorials or gettingstarted guides. For these relatively short manuals, it has not been found necessary or desirable to prescribe the user's goal(s). In addition, it has been assumed that the users would adopt a reading-tolearn-to-do mode, and that all the information in the manual would be relevant. Except for invitations and optional corrective information, no information should be skipped.
For users in a reading-to-do mode, this is not a tenable position. Therefore, in the study in which the user guides included a reference section, the user was given task assignments, and the observations concentrated on the handling of the relevant sections of the manual.
CONCLUSION
Writers often try very hard to make the information in their manuals easy to find, understand, and use. Even so, users do encounter difficulties in accessing the right information, they misunderstand the meaning of a text, and they use instructions in ways other than those intended. Not all of these reactions can be prevented at all times. But the writer can try to minimize them with quality writing because it "provokes quality reading" [36] .
Usability testing is an important means for enhancing the quality of a manual during development, and it can document the manual's quality after completion. Probably the most valuable data for both purposes can be found with concurrent testing methods, of which the verbal protocol method yields the most reliable findings [1] , [7] .
The ISTE approach offers a new method for this type of usability testing. One of its strengths is that the evaluator directly scores the user's behavior on a specially designed observation instrument. This considerably reduces the long processing time that plagues most verbal protocol methods. Another strength is that the instrument helps catch the user in the act. The observer can easily keep pace with and record a user who reads a brief text passage on one page and then turns to another page. A third key strength is that the scores show almost immediately whether the user has processed the manual as intended. In scoring the user's behavior, the observer takes into account the type of information to which the user is reacting.
In a recent study, the data registration in the ISTE approach has been extended by numbering rather than tallying the user's reactions. The reactions are scored as usual, but now an identical number is given to all reactions that belong to a move. A move is defined as three or more consecutive units to which the user reacts in any way other than skipping. As soon as a user skips a unit, the last move is considered to be ended and a new move begun. Consecutive moves are given consecutive numbers. The important advantage of recording moves is that it allows us to detect the presence of regular patterns of behavior. Among other things, these patterns reveal when users search for conceptual information during task execution and when coordinative information tends to be ignored. We have yet to assess the reliability of this scoring procedure, but one thing is quite clear already. Recording moves easily overtaxes the observer. It takes much more practice to score the user's reactions in this way.
Especially for voluminous manuals, it can be cumbersome to make an ISTE observation instrument that is equally thick and still easy to handle. One solution may be to abandon the one-to-one page correspondence with the original manual. Another solution is creating an electronic version of the observation instrument. Lazonder has developed such an instrument [11], [12] . The observer registers the user's behavior immediately on the computer. These data are then automatically stored in a user log that is organized as an SPSS data file. This file can be entered into an SPSS program file and provide the user's personal score within minutes after the observation.
One of the questions my students frequently ask about the ISTE approach concerns the intent of the writer. "One can never know intent," they say, "perhaps the information was not meant to work that way." I usually give two responses to this question. The first is that the question may not arise because the writer and evaluator are often one and the same person. The second response is a counter question: "What do you think will happen with information whose purpose we-you and I-do not understand?"
After testing their own manual(s) with an ISTE observation instrument, my students often tell me it helps them in thinking about the user and how (s)he will react to the information presented in the manual. In other words, it helps create a model of use-oriented and useroriented writing. I hope the ISTE approach can do that for you-the reader-too.
